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   (Sylgard 184, Dow Corning GmbH, 
Wiesbaden, Germany) and mixed thoroughly. The PDMS was then given into a petri 











were visible anymore. It was then cured in an oven at 80 °C usually over night yet for 




















Using a disposable scalpel (B. Braun, PA, USA) the cured device was cut out around 
the structure, leaving a 1 - 2 mm margin between the cut and the outer structures on 
the master. The PDMS device was taken out of the petri dish very carefully in order to 
prevent any defects in the structure. In cases of a very delicate structure (such as high 
aspect ratios) few drops of isopropanol were added between PDMS and master to 
avoid sticking of the PDMS to the master. After removing the device from the master, 
holes were punched into the in- and outlets with a hole-puncher (Harris Unicore, 
diameter 0.5 mm). PDMS-device and a round glass-coverslide (VWR, PA, USA, 
50 mm diameter, thickness no. 1) were cleaned with isopropanol and dried with 
nitrogen before being plasma cleaned in an oxygen plasma (Harrick Plasma, NY, 
USA) for 30 s at 2 mbar. The two parts were brought in contact and at the end 
PTFE-tubings (Adtech polymer engineering Ltd., Stroud, UK, 0.78 mm outer 





























































































































































































































































   (Sylgard 184, Dow Corning GmbH, Wiesbaden, Germany) 
were mixed in a 9:1 ratio and poured into a petri dish containing the prepared master. 
The PDMS was then degassed under vacuum and cured at 80 °C for a minimum of 
4 hours. After curing, the PDMS was taken out of the petri dish, including the master 
which was then cut out using a disposable scalpel. First, all the PDMS on the back of 











covered with PDMS. In a second step, all PDMS around the wafer was cut off in a 
slight angle, to the effect of leaving the edge of the wafer accessible to grab. The 
PDMS was then gently removed from the wafer. A round piece of plastic (e.g. cut 
from a 0.5 L PET bottle) was glued onto the PDMS replica, which now served as a 
master for another PDMS replica. To make sure that the two PDMS parts were still 
separable after curing, the PDMS master was plasma cleaned and left under a 
low-pressure atmosphere of (heptafluoropropyl)-trimethylsilane (Sigma-Aldrich, St. 
Louis, USA) for 40 min. This atmosphere was achieved by adding a drop of 
(heptafluoropropyl)-trimethylsilane close to the PDMS master in the desiccator. 
Afterwards, liquid PDMS was poured over it and it was again cured for at least 
4 hours at 80 °C. The two pieces were separated and the second replica could now be 






























































































































  (Harris Unicore, diameter 0.75 mm), a second polystyrene foil 
was put on the other side, gently pressed onto the whole device and everything was 
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From	
   each	
   of	
   the	
   correlation	
   movies	
   the	
   autocorrelation	
   function	
   in	
   flow	
  direction	
  was	
  extracted.	
  The	
  correlation	
  function	
  was	
  fitted	
  using	
  equation	
  5.8	
  to	
  get	
  the	
  flow	
  velocity	
  at	
  that	
  point.	
  The	
  calculated	
  flow	
  profiles	
  of	
  four	
  line	
  scans	
  in	
   straight	
   channels	
   and	
   three	
   line	
   scans	
   in	
   curved	
   channels	
   at	
   different	
   flow	
  velocities	
  were	
  normalized	
  and	
  averaged	
  (figure	
  5.13	
  B).	
  The	
  dashed	
  lines	
  show	
  the	
  calculated	
  flow	
  profiles	
  of	
  the	
  corresponding	
  channel	
  geometries	
  for	
  a	
  simple	
  Newtonian	
  fluid.	
  As	
  can	
  be	
  seen,	
  the	
  maximal	
  flow	
  velocity	
  for	
  curved	
  channels	
  is	
  slightly	
  shifted	
  to	
  the	
  centre	
  of	
  the	
  curvature.	
  This	
  effect	
  can	
  also	
  be	
  observed	
  in	
  our	
   measurements	
   for	
   the	
   curved	
   channel,	
   which	
   show	
   a	
   slight	
   offset	
   of	
   the	
  maximal	
  flow	
  speed	
  compared	
  to	
  the	
  blue	
  points	
  of	
  the	
  straight	
  channels.	
  	
  
5.6 Conclusion	
  
Using	
   160	
  nm	
   sized	
   particles	
   we	
   studied	
   the	
   flow	
   dynamics	
   in	
   different	
  geometries	
   of	
   a	
   microfluidic	
   device	
   by	
   means	
   of	
   XPCS.	
   An	
   autocorrelation	
  function	
  was	
  calculated	
  for	
  each	
  of	
  the	
  pixels	
  in	
  the	
  scattering	
  image,	
  resulting	
  in	
  a	
   sequence	
   of	
   correlation	
   images,	
   each	
   representing	
   the	
   values	
   of	
   the	
  autocorrelation	
   functions	
   for	
   a	
   given	
   τ.	
   Direct	
   analysis	
   of	
   single	
   correlation	
  images	
   provided	
   information	
   about	
   Brownian	
   motion,	
   the	
   orientation	
   of	
   the	
  flow,	
  its	
  velocity	
  and	
  hence	
  about	
  the	
  geometry	
  of	
  the	
  microfluidic	
  channel.	
  The	
  ability	
  to	
  analyse	
  the	
  full	
  image	
  rather	
  than	
  just	
  one	
  specific	
  q-­‐value	
  is	
  important	
  whenever	
  a	
  possible	
  anisotropy	
  of	
  the	
  device	
  is	
  not	
  known	
  (unlike	
  the	
  situation	
  in	
  a	
  capillary,	
  for	
  instance).	
  	
  In	
   this	
   way,	
   we	
   could	
   show	
   the	
   flow	
   behaviour	
   in	
   the	
   exit	
   of	
   a	
   narrow	
  constriction,	
  where	
  the	
  direction	
  and	
  the	
  velocity	
  of	
  the	
  flow	
  are	
  changing	
  across	
  the	
   channel.	
   Similarly,	
  we	
   studied	
   the	
   rotation	
   of	
   the	
   flow	
   direction	
   along	
   and	
  across	
   a	
   curved	
   section	
   of	
   the	
   channel.	
   Straightforward	
   analysis	
   of	
   the	
  correlation	
   intensity	
   in	
   flow	
   direction	
   shows	
   the	
   different	
   prominences	
   of	
  correlation	
   signals	
   originating	
   from	
   particles	
   flowing	
   with	
   different	
   velocities	
  (Doppler	
  shifts).	
  In	
  curved	
  channels	
  we	
  could	
  show	
  that	
  a	
  lower	
  radius	
  leads	
  to	
  a	
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higher	
  dispersion	
  of	
   flow	
  direction	
  and	
  hence	
   the	
  Doppler	
   signals	
  are	
   smeared	
  out	
   and	
   show	
   a	
   lower	
   prominence.	
   All	
   information	
   about	
   these	
   features	
   was	
  accessible	
  in	
  one	
  measurement	
  series,	
  even	
  if	
  the	
  anisotropy	
  of	
  the	
  flow	
  was	
  not	
  known	
   beforehand.	
   This	
   would	
   not	
   be	
   possible	
   with	
   a	
   one	
   dimensional	
   point	
  detector	
  without	
  measuring	
  several	
  q-­‐values.	
  After	
   analysing	
   the	
   correlation	
   images	
   we	
   could	
   choose	
   and	
   extract	
   the	
  autocorrelation	
   functions	
   at	
   distinct	
  q-­‐values	
   (qx	
   and	
  qy).	
   In	
   this	
  way,	
  we	
  were	
  able	
  to	
  access	
  g2	
  perpendicular	
  and	
  parallel	
  to	
  the	
  flow	
  direction	
  very	
  precisely.	
  The	
  extracted	
  correlation	
  functions	
  perpendicular	
  to	
  flow	
  direction	
  were	
  fitted	
  in	
  order	
  to	
  get	
  the	
  diffusion	
  coefficient	
  D,	
  which	
  was	
  similar	
  to	
  the	
  one	
  calculated	
  from	
  a	
  no-­‐flow	
  measurement.	
  Fitting	
  g2	
  parallel	
  to	
  flow	
  directions,	
  we	
  calculated	
  the	
   flow	
  velocities	
   in	
   the	
   channels.	
  Comparing	
   the	
   flow	
  profiles	
  of	
   straight	
  and	
  curved	
   channels	
   we	
   could	
   show	
   the	
   shift	
   of	
   vmax	
   towards	
   smaller	
   radii	
   as	
  predicted	
  by	
  simulations.	
  	
  	
  	
  
5.7 Outlook	
  
With	
   point	
   detectors	
   (i.e.	
   photo	
   diodes)	
   XPCS	
   has	
   been	
   a	
   one-­‐dimensional	
  method	
   for	
   years.	
   The	
   use	
   of	
   a	
   fast	
   2D	
   detector	
   for	
   XPCS	
   together	
   with	
   the	
  calculation	
  of	
   full	
  q-­‐range	
  correlation	
  image	
  sequences	
  allows	
  fast	
  and	
  intuitive	
  analysis	
  of	
  dynamics	
  in	
  microfluidic	
  devices.	
  Multiple	
  information	
  is	
  obtained	
  in	
  one	
  measurement	
  and	
  pre-­‐experimental	
  knowledge	
  about	
  sample	
  symmetry	
  for	
  instance	
  is	
  no	
  longer	
  needed,	
  as	
  the	
  orientation	
  of	
  the	
  flow	
  is	
  directly	
  visible	
  on	
  the	
  correlation	
  image.	
  The	
   high	
   intensity	
   third	
   generation	
   (coherent)	
   synchrotron	
   radiation	
   in	
  combination	
  with	
  the	
  rapid	
  developments	
  of	
  fast	
  readout	
  2D	
  X-­‐ray	
  detectors	
  will	
  surely	
   raise	
   possibilities	
   for	
   this	
   method.	
   The	
   newest	
   generation	
   of	
   2D	
   X-­‐ray	
  detector,	
  currently	
  under	
  development,	
  will	
  have	
  a	
  frame	
  rate	
  of	
  22	
  kHz	
  (Eiger35)	
  in	
   full	
   frame	
   mode,	
   compared	
   to	
   a	
   maximal	
   frame	
   rate	
   of	
   0.3	
  kHz	
   of	
   the	
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MAXIPIX34	
  used	
  in	
  our	
  experiments.	
  Thus,	
  faster	
  dynamics	
  can	
  be	
  measured	
  and	
  more	
  details	
  observed	
  with	
  a	
  higher	
  temporal	
  resolution.	
  Measurements	
  of	
   interactions	
  between	
  particles,	
  biomaterials	
   (e.g.	
  proteins)	
  or	
  other	
  macromolecules	
   using	
   XPCS	
  might	
   be	
   possible	
   and	
   hence	
  measuring	
   the	
  changes	
  of	
  these	
  interactions	
  in	
  different	
  environments.	
  In	
  this	
  way,	
  the	
  change	
  of	
   interactions	
   between	
   charged	
   particles	
   upon	
   addition	
   of	
   salt	
   could	
   be	
  investigated.	
  The	
  charge	
  of	
  the	
  individual	
  particles	
  is	
  shielded	
  by	
  the	
  ions	
  of	
  the	
  salt,	
   and	
   thus	
   the	
   electrostatic	
   interactions	
   are	
   strongly	
   influenced,	
  which	
  will	
  change	
  the	
  motion	
  behaviour	
  of	
  the	
  colloids.	
  Figure	
  5.14	
  shows	
  a	
  possible	
  setup	
  for	
  a	
  measurement	
  of	
  the	
  screening	
  of	
  electrostatic	
  interactions.	
  	
  
	
  
Figure	
  5.14:	
  Possible	
  setup	
  for	
  measurements	
  of	
  charged	
  particles	
  first	
  without,	
  then	
  with	
  salt.	
  The	
  
salt	
  is	
  screening	
  the	
  charge	
  of	
  the	
  particles	
  and	
  hence	
  their	
  interactions	
  change,	
  which	
  affects	
  their	
  
dynamics.	
  	
  Another	
  example	
  of	
  2D	
  XPCS	
  in	
  microfluidics	
  is	
  the	
  measurement	
  of	
  interlinked	
  particles.	
  This	
  could	
  be	
  small	
  gold	
  particles	
  connected	
  with	
  a	
  short	
  piece	
  of	
  DNA.	
  Measuring	
   the	
   behaviour	
   of	
   the	
   particles	
   in	
   different	
   flow	
   fields	
   (as	
   shown	
   in	
  figure	
  5.15)	
  provides	
  information	
  about	
  the	
  coiling	
  and	
  stretching	
  of	
  the	
  DNA	
  (or	
  any	
  given	
  polymer)	
  depending	
  on	
  channel	
  geometries.	
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Figure	
  5.15:	
  Ideas	
  for	
  particles	
  linked	
  with	
  polymers	
  (f.i.	
  DNA).	
  Depending	
  on	
  the	
  channel	
  geometry	
  
and	
  the	
  resulting	
  flow	
  field,	
  the	
  polymers	
  crumple	
  or	
  stretch.	
  This	
  could	
  be	
  measured	
  by	
  analysing	
  
the	
  movement	
  of	
  the	
  particles	
  using	
  2D	
  XPCS.	
  	
  The	
  idea	
  of	
  beads	
  on	
  a	
  string	
  could	
  even	
  be	
  expanded	
  to	
  fully	
  biological	
  systems	
  like	
  DNA-­‐histone	
  complexes.	
  Using	
  2D	
  XPCS	
  and	
  a	
  microfluidic	
  mixing	
  device,	
  the	
  dynamics	
   of	
   the	
   two	
   binding	
   steps	
   (see	
   figure	
   5.16)	
   could	
   be	
   analysed	
   by	
  studying	
   the	
   changes	
   in	
   SAXS	
   signals	
   of	
   histones	
   and	
   DNA.	
   The	
   possible	
  implementation	
   of	
   cross	
   correlation	
   with	
   2D	
   XPCS	
   will	
   be	
   another	
   interesting	
  feature	
  for	
  these	
  and	
  other	
  future	
  applications.	
  	
  
	
  
Figure	
  5.16:	
  Overview	
  of	
  the	
  interaction	
  between	
  DNA	
  and	
  linker	
  histone	
  H1.	
  The	
  compaction	
  takes	
  
place	
  in	
  two	
  distinct	
  steps.	
  XPCS	
  could	
  reveal	
  the	
  dynamics	
  of	
  each	
  step.	
  Taken	
  from	
  158.	
  	
  	
  	
  	
  	
  
Flow	
  dynamics	
  in	
  microfluidics	
  measured	
  by	
  XPCS	
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   teeth	
   with	
   Lucy	
   or	
   liposomes	
   with	
   Marzia.	
   You	
   all	
   again	
   and	
   again	
  showed	
  me,	
  how	
  versatile	
  and	
  exciting	
  “my”	
  machine	
  is.	
  	
  So	
   far	
   about	
   pure	
   science,	
   but	
   everyone	
   knows,	
   that	
   working	
   without	
   a	
   good	
  atmosphere	
   is	
   very	
   hard,	
   if	
   not	
   impossible.	
   I	
   stayed	
   a	
   long	
   time	
   in	
   this	
   group,	
  maybe	
  a	
  bit	
  too	
  long.	
  However,	
  many	
  nice	
  personalities	
  crossed	
  my	
  way	
  due	
  to	
  this.	
   First	
   I	
   would	
   like	
   to	
   mention	
   Eric;	
   I	
   went	
   to	
   Göttingen	
   to	
   learn	
   about	
  microfluidics	
   from	
   you,	
   my	
   first	
   steps	
   with	
   soft	
   lithography,	
   PDMS	
  molds	
   and	
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syringe	
   pumps	
   were	
   under	
   your	
   supervision.	
   Soon	
   after	
   we	
   discovered	
   our	
  common	
  love	
  for	
  bicycles,	
  and	
  I	
  was	
  very	
  happy	
  to	
  show	
  you	
  some	
  nice	
  spots	
  of	
  my	
  “bike-­‐city”,	
  Basel,	
  although	
  you	
  had	
  hard	
  times	
  to	
  understand	
  my	
  German.	
  A	
  very	
   important	
   part	
   when	
   you	
   start	
   something	
   new,	
   are	
   always	
   the	
   more	
  experienced	
   co-­‐workers.	
   Adriana,	
   you	
   spent	
   hours	
   of	
   building	
   up	
   the	
   labs	
   in	
  Basel,	
  you	
  did	
  the	
  first	
  SAXS	
  measurements	
  with	
  me.	
  And	
  you	
  always	
  joined	
  our	
  group	
  trips,	
  although	
  it	
  was	
  obvious	
  that	
  you	
  didn’t	
  really	
  enjoy	
  them	
  completely.	
  Axel,	
   now	
  you	
   even	
   finish	
   before	
  me,	
   tststs	
   ;-­‐).	
  We	
  were	
  not	
  meant	
   to	
   become	
  friends,	
   sometimes	
   it	
   just	
   doesn’t	
   happen.	
   Still	
   we	
   had	
   some	
   great	
   moments	
  together,	
   like	
   the	
   conference	
   in	
   Budapest,	
   or	
   the	
   skiing	
   trip	
   in	
   Sedrun	
   (“I	
   hate	
  you,	
   I	
   really	
  do!	
  Honestly!”).	
  Natalja,	
   I	
   can’t	
   deny	
   it,	
   I	
  was	
  happy	
  when	
   I	
   heard	
  from	
  Thomas	
  that	
  you	
  should	
  also	
  do	
  SAXS,	
  and	
  take	
  over	
  some	
  measurements	
  for	
   externals.	
   You	
   had	
   a	
   tough	
   start	
   with	
   the	
  machine	
   and	
   its	
   software.	
   Many	
  times	
  I	
  heard	
  you	
  saying:	
  “what	
  should	
  I	
  do	
  when	
  you’re	
  gone?”	
  It	
  will	
  soon	
  be	
  there,	
   this	
  point,	
  and	
  guess	
  what?	
   I’m	
  very	
  confident	
   that	
  you	
  will	
  manage	
   this	
  SAXS	
  story	
  very	
  well,	
  and	
  even	
  better	
  than	
  me.	
  I	
  would	
  also	
  like	
  to	
  thank	
  you	
  for	
  some	
   image	
   that	
   you	
  willingly	
   gave	
  me	
   to	
   use	
   in	
   this	
   thesis.	
   Starting	
  with	
   two	
  PhD	
   students	
   and	
   one	
   post	
   doc,	
   we	
   had	
   crowded	
   offices	
   full	
   with	
   six	
   PhD	
  students	
  and	
  several	
  master	
  and	
  project	
  students	
  after	
  the	
  two	
  Michaels	
  joined.	
  Michael?	
  Michi?	
  Mike?	
  Michael	
  G.?	
  Difficult	
  to	
  distinguish	
  between	
  the	
  two.	
  “Sitz-­‐Michi”	
   and	
   “Steh-­‐Michi”	
   seemed	
   to	
   be	
   two	
  possibilities	
   that	
  Nora	
   introduced.	
   I	
  don’t	
   see	
  both	
  of	
   you	
  very	
  often,	
   as	
   you	
  don’t	
   share	
  my	
  office,	
   or	
  not	
   even	
   the	
  institute	
  in	
  case	
  of	
  “Steh-­‐Michi”.	
  Still	
  you	
  were	
  both	
  always	
  very	
  comfortable	
  to	
  work	
  or	
  discuss	
  with.	
  Nora,	
  I’m	
  sorry,	
  I	
  didn’t	
  want	
  to	
  put	
  you	
  under	
  pressure	
  by	
  saying	
  you	
  were	
  Siddharths	
  replacement.	
  I	
  was	
  just	
  happy	
  that	
  having	
  you	
  next	
  to	
  my	
  desk	
  didn’t	
  feel	
  strange	
  at	
  all,	
  “au	
  contraire”,	
  it	
  was	
  always	
  a	
  joy	
  to	
  talk	
  or	
  even	
  gossip	
  with	
  you!	
  I	
  would	
  also	
  like	
  to	
  thank	
  Cora,	
  with	
  your	
  experience	
  and	
  widespread	
  biological	
  knowledge,	
  you	
  brought	
  many	
  new	
  aspects	
  into	
  our	
  group.	
  I	
  am	
  also	
  very	
  grateful	
  for	
  correcting	
  my	
  thesis,	
  I	
  am	
  sure	
  this	
  helps	
  me	
  a	
  lot	
  to	
  improve	
  my	
  scientific	
  writing.	
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There	
  were	
  many	
  project	
  students	
  in	
  our	
  group	
  during	
  these	
  years.	
  Most	
  of	
  them	
  were	
   not	
   supervised	
   by	
  me,	
   but	
  many	
   of	
   them	
   still	
   returned	
   to	
   our	
   office	
   and	
  asked	
   a	
   question	
   now	
   and	
   then.	
   Some	
   of	
   them	
   even	
   joined	
   beamtimes	
   at	
  synchrotron.	
  And	
   surely	
   all	
   of	
   them	
  contributed	
   to	
   the	
  nice	
   atmosphere	
   in	
  our	
  group.	
  At	
  last	
  the	
  two	
  master	
  students,	
  Zoe	
  and	
  Joel.	
  You	
  both	
  stayed	
  for	
  a	
  long	
  time,	
   considering	
   you	
  were	
   doing	
   “only”	
   a	
  master	
   thesis.	
   I	
   guess	
   this	
   is	
   also	
   a	
  proof	
  of	
  the	
  good	
  spirit	
  in	
  our	
  group.	
  	
  	
  Did	
  I	
  forget	
  someone?	
  I	
  didn’t,	
  because	
  this	
  guy	
  needs	
  his	
  own	
  paragraph.	
  I	
  think	
  it	
  says	
  everything	
  when	
  I	
  state	
  that	
  four	
  years	
  with	
  you	
  seemed	
  to	
  pass	
  by	
  faster	
  than	
  one	
  year	
  without	
   you.	
   Siddhu,	
   thanks	
   for	
  being	
  here,	
   I	
   hope	
  we	
  will	
   have	
  many	
   joyful	
   moments	
   together	
   in	
   the	
   future	
   as	
   we	
   had	
   them	
   in	
   the	
   past!	
  Remember	
  the	
  Becks	
  Lime	
  we	
  put	
  outside	
  the	
  window	
  in	
  Göttingen?	
  I	
  bet	
  it	
  must	
  still	
  be	
  there,	
  as	
  we	
  really	
  didn’t	
  like	
  it.	
  I	
  still	
  can’t	
  avoid	
  laughing	
  when	
  I	
  think	
  of	
  the	
  short	
  episode	
  on	
   the	
  stairs	
  with	
  Karthik	
   (is	
   that	
   the	
   right	
   spelling?),	
  or	
   the	
  future	
  president	
  of	
   India,	
   trying	
   to	
   shutdown	
  shutdown	
  shutdown	
   three	
   times.	
  One	
  of	
  the	
  most	
  touching	
  moments	
  for	
  me	
  though	
  was	
  the	
  day	
  when	
  India	
  won	
  the	
   championship.	
   I	
   would	
   have	
   understood	
   if	
   you	
   wanted	
   to	
   celebrate	
   with	
  other	
  Indians,	
   I	
  mean,	
  there	
  are	
  plenty,	
  haha!	
  But	
  no,	
  you	
  preferred	
  celebrating	
  with	
  me,	
  as	
  you	
  brought	
  cricket	
  close	
  to	
  me,	
  and	
  taught	
  me	
  everything	
  about	
  it.	
  I	
  am	
  a	
  bit	
  sad	
  though,	
  that	
  you	
  can’t	
  make	
  it	
  for	
  my	
  defence,	
  but	
  maybe	
  I’ll	
  show	
  you	
  the	
  presentation	
  another	
  time.	
  	
  Another	
  very	
  important	
  thanks	
  goes	
  to	
  the	
  mechanical	
  workshop.	
  You	
  guys	
  are	
  awesome!	
  First	
  of	
   course	
   I	
  want	
   to	
   thank	
  you	
   for	
  producing	
   the	
  holder	
   for	
  our	
  microfluidic	
   devices	
   and	
   other	
   parts	
   we	
   needed	
   for	
   our	
   sessions	
   at	
   various	
  synchrotrons.	
   But	
   also	
   beside	
   that,	
   Dieter	
   Wild	
   and	
   especially	
   Philipp	
   and	
  Grischa	
   never	
   denied	
   help	
   or	
   a	
   favour.	
   Even	
   after	
   their	
   official	
   opening	
   hours,	
  when	
  I	
  thought	
  I’m	
  already	
  lost,	
  I	
  found	
  someone	
  down	
  in	
  the	
  basement	
  to	
  help	
  me.	
  Thank	
  you	
  guys!	
  Keep	
  up	
  the	
  great	
  work!	
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Many	
   other,	
   sometimes	
   unseen	
   people	
   are	
   actually	
   essential	
   for	
   a	
   smoothly	
  operating	
  department.	
  Danni,	
  we	
  joked	
  a	
  lot	
  and	
  whenever	
  I	
  needed	
  something	
  I	
  couldn't	
  find	
  anywhere	
  else,	
  I	
  asked	
  you.	
  Most	
  of	
  the	
  time	
  successfully!	
  I	
  hope	
  not	
  every	
  packet	
  will	
  be	
  as	
  difficult	
  to	
  handle	
  as	
  the	
  ones	
  we	
  tried	
  to	
  send	
  to	
  Bruker	
  (and	
  back).	
  Maya,	
  thank	
  you	
  for	
  keeping	
  bills	
  and	
  stuff	
  organized.	
  You	
  never	
  lost	
  patience,	
  even	
  when	
   I	
   forgot	
   to	
  handle	
  a	
  very	
   important	
  bill.	
   In	
  every	
  building,	
  there	
  is	
  this	
  one	
  guy,	
  who	
  knows	
  everything,	
  and	
  can	
  handle	
  almost	
  everything.	
  The	
  German	
  expression	
   “Mädchen	
   für	
  alles”	
   is	
  probably	
  not	
   respectful	
   enough,	
  but	
   without	
   Jean-­‐Pierre	
   and	
   his	
   perceptive	
   ways	
   to	
   help	
   in	
   any	
   problem	
   you	
  could	
  possibly	
  think	
  of,	
   I	
   think	
  this	
  house	
  would	
  quickly	
  go	
  down.	
  Many	
  others	
  helped	
  me	
  with	
  smaller	
  or	
  bigger	
  problems,	
  Urs	
  and	
  Mike	
  with	
  computers	
  and	
  computer	
   software,	
   Georg	
   with	
   electronics	
   and	
   Anatoly	
   with	
   Labview	
   issues.	
  Thanks	
  to	
  all	
  of	
  you!	
  Talking	
   about	
  making	
   things	
  working	
   there	
   is	
   one	
   guy	
   not	
   to	
   forget.	
   Arek,	
   I’m	
  sorry	
  for	
  calling	
  you	
  so	
  often,	
  whenever	
  the	
  SAXS	
  machine	
  was	
  broken.	
  Although	
  you	
  are	
  a	
  very	
  nice	
  guy,	
  I	
  wish	
  we	
  didn’t	
  have	
  to	
  meet	
  so	
  often	
  during	
  my	
  PhD.	
  On	
  the	
  other	
  hand,	
   I	
   learned	
  a	
   lot	
   from	
  you	
  so	
  your	
  visits	
  became	
  rarer	
  over	
   time	
  and	
  I	
  could	
  fix	
  more	
  things	
  by	
  myself.	
  	
  Willy,	
  haha,	
  we	
  fought	
  a	
  lot	
  when	
  we	
  were	
  kids	
  but	
  from	
  the	
  moment	
  we	
  didn’t	
  live	
  in	
  the	
  same	
  spot	
  anymore,	
  a	
  friendship	
  started	
  forming	
  more	
  and	
  more.	
  I	
  am	
  very	
  happy	
  to	
  call	
  you	
  not	
  only	
  my	
  sister	
  but	
  also	
  a	
  very	
  good	
  friend!	
  Thanks	
  a	
  lot	
  also	
  for	
  correcting	
  my	
  limited	
  English	
  writing	
  and	
  for	
  not	
  stopping	
  with	
  critical	
  comments!	
   Haha,	
   I’m	
   sure	
   even	
   in	
   this	
   short	
   paragraph	
   you	
   would	
   find	
   some	
  unnecessary	
  comas.	
  	
  	
  At	
  last	
  I	
  have	
  to	
  thank	
  my	
  friends	
  and	
  my	
  family,	
  first	
  of	
  all	
  of	
  course	
  Petra,	
  my	
  girlfriend.	
   I	
   am	
   not	
   sure	
   who	
   of	
   us	
   suffered	
   more	
   during	
   the	
   last	
   weeks	
   and	
  months.	
  I	
  very	
  often	
  felt	
  like	
  a	
  zombie	
  at	
  home,	
  just	
  wanting	
  to	
  hang	
  around	
  and	
  I’m	
  sure	
  you	
  noticed	
  this	
  as	
  well.	
  Thanks	
  for	
  being	
  patient,	
  and	
  doing	
  one	
  or	
  the	
  other	
   of	
   actually	
   my	
   works	
   in	
   our	
   household	
   as	
   well.	
   I	
   am	
   looking	
   so	
   much	
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forward	
  to	
  our	
  next	
  challenge,	
  which	
  will	
  be	
  something	
  completely	
  different	
  and	
  hopefully	
  bring	
  us	
  even	
  more	
  together.	
  My	
  parents,	
   I	
  would	
   like	
   to	
   thank	
  you	
   for	
  all	
   the	
  support	
  during	
  my	
  education.	
  Not	
  only	
  the	
  financial	
  support,	
  but	
  also	
  the	
  pride	
  you	
  showed	
  when	
  a	
  new	
  step	
  was	
  achieved,	
  although	
  you	
  didn’t	
  always	
  manage	
  to	
  show	
  it	
  as	
  much	
  as	
  you	
  felt	
  it.	
  I	
  hope	
  you	
  understand	
  a	
  little	
  bit	
  of	
  my	
  work	
  here,	
  and	
  much	
  more	
  how	
  much	
  it	
  means	
  to	
  me	
  to	
  have	
  finished	
  this	
  chapter	
  as	
  well.	
  Omi	
  J,	
  yes	
  I	
  know	
  you	
  didn’t	
  like	
  being	
  called	
  like	
  this,	
  but	
  you	
  never	
  really	
  complained	
  and	
  you	
  always	
  had	
  an	
  open	
  ear	
   for	
  my	
  problems.	
  Your	
  enthusiasm	
   for	
   topics,	
  my	
  sister	
  and	
  me	
  were	
  studying	
  was	
   always	
   surprising	
  me.	
   Suddenly	
   you	
   came	
   up	
  with	
   a	
   newspaper	
  article	
   about	
   some	
   nanotechnology	
   or	
  whatever	
   other	
   scientific	
   news.	
   Thanks,	
  for	
  being	
  a	
  great	
  grandmother	
  at	
  all	
  times	
  I	
  hope	
  you	
  can	
  forgive	
  me	
  that	
  my	
  last	
  feelings	
  towards	
  you	
  were	
  not	
  the	
  best;	
  may	
  you	
  rest	
  in	
  peace.	
  Well,	
  I	
  have	
  been	
  very	
  lucky	
  during	
  my	
  life	
  so	
  far,	
  having	
  many	
  friends	
  along	
  with	
  me.	
  Two	
  of	
  them	
  I	
  already	
  mentioned	
  (Siddhu	
  and	
  Willy)	
  but	
  many	
  more	
  didn’t	
  refuse	
  a	
  helpful	
  hand	
  or	
  a	
  calming	
  word	
  whenever	
  needed.	
  I	
  would	
  like	
  to	
  thank	
  all	
  of	
  you.	
  Stef	
  and	
  Petra	
  for	
  encouraging	
  me	
  whenever	
  I	
  was	
  doubting	
  my	
  PhD	
  decision,	
  they	
  both	
  know	
  how	
  to	
  go	
  through	
  this	
  and	
  I’m	
  very	
  glad	
  to	
  count	
  you	
  to	
  my	
  best	
  friends.	
  Bref	
  and	
  Walthi,	
  haha,	
  we	
  all	
   finish	
  at	
  almost	
  the	
  same	
  time	
  and	
   everybody	
   knows,	
   that	
   doing	
   something	
   “together”	
  makes	
   it	
   much	
   easier.	
  Many	
  more	
  of	
  you	
  were	
  always	
  kind	
  and	
  open	
  eared.	
  Meret,	
  I	
  will	
  miss	
  our	
  coffee	
  breaks,	
  Hermeto,	
   lets	
  go	
  on	
   talking	
  about	
  anything	
   (but	
  usually	
  girls),	
  Sevi	
  and	
  Sandra,	
  you	
  belong	
  to	
  me	
  as	
  much	
  as	
  my	
  family,	
  I	
  hope	
  I	
  will	
  have	
  more	
  time	
  for	
  you	
  in	
  the	
  future!	
  And	
  at	
  last	
  my	
  unihockey	
  team	
  mates,	
  your	
  constant	
  questions	
  about	
  the	
  end	
  of	
  my	
  PhD	
  were	
  probably	
  the	
  best	
  motivation	
  to	
  finally	
  finish	
  it!	
  	
  Again,	
  thanks	
  to	
  all	
  of	
  you	
  for	
  being	
  part	
  of	
  my	
  PhD,	
  of	
  my	
  studies	
  in	
  Basel	
  or	
  of	
  my	
  life	
   in	
  general.	
   I	
  hope	
  we	
  will	
  all	
  have	
  a	
  good	
  time	
  together	
   in	
  the	
  future	
  as	
  well.	
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